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(54) ASSOCIATIVE MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
associative memory which has nothing useless in 
terms of cost and is easy to control in a system 
using plural associative memory of which the 
constitution is different. 
SOLUTION: An associative memory array is 
divided into plural physical banks, each physical 
bank is constituted so as to be able to be set to 
different constitution, constitution of each 
physical bank is set, constitution of each logic 
bank is set corresponding to this setting, 
correspondence relation between each logic 
bank and each physical bank is allotted, each 
physical bank is controlled, retrieving is 
performed for each physical bank corresponding 
to each logic bank, and retrieved results 

outputted from each physical bank are outputted successively conforming to 
priority previously set by a priority circuit. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the associative memory which 
realizes the function of two or more associative memories of a configuration of 
differing with one device. 
[0002] 

[Description of the Prior Art] In recent years, rapidity and high efficiency are 
increasingly required by development of the Internet from the repeating installation 
which builds networks, such as a switching hub and a router. Since it corresponds 
to such a demand, with these equipments, the associative memory (CAM:Content 
Addressable Memory) has been used, for example for processing of classification 
processing (classification) of address filtering and a packet etc. more often. 
[0003] CAM is used in many cases also with each layer of the layers 2, 3, and 4 of 
a network OSI (Open Systems Interconnection) model. In this case, the die length 
of search key data has thing various [ to 32-256 bits or more ] and sufficient with 
the configuration with conventional '0' and the data of '1 ' of Binary (Binary) CAM 
as a function of CAM, and what has the required function of the ternary (Ternary) 
CAM configuration which has data of 'X (Don't care)' in addition to this. 
[0004] Therefore, as shown in drawing 12 (a), a required function is received with 
layers 2-4. it being alike, respectively, and in the case of the suitable device of a 
configuration of differing, and the example of a graphic display, Ternary (64-bit 
binary CAM and 64 bits) CAM and the 256-bit ternary CAM being used, or Or as 
shown in this drawing (b), the function of Ternary CAM was substituted for the 
function of binary CAM, and, in the case of the device of the same configuration of 
big size, and the example of a graphic display, it has realized using three 256-bit 
ternaries CAM. 

[0005] In the example of above-mentioned drawing 1 2 (a), since CAM which was 
adapted for each function is used, a pipeline can do each processing, but when the 
block of the network function which controls ****** CAM consists of LSI of a 
fraction or one chip, the increment in the signal pin to CAM poses a problem. 
Moreover, in recent years, mass CAM was in use, and since small CAM of memory 
space was not manufactured, as shown in this drawing (b), it had the problem that 
mass CAM had to be carried vainly. 

[0006] Moreover, in the example of this drawing (b), in order to satisfy all to CAM 
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- bank corresponding to this, and assigning the response relation between each 
[ these ] logic bank and each physical bank of the associative memory array 1 2 
Each physical bank of the associative memory array 12 is controlled so that 
access is correctly performed to each physical bank of the associative memory 
array 12 corresponding to each logic bank. 

[0013] Here, Signal IN <63:0>, Signal LBANK <2:0>, Signal SEARCH, Signal 
GENFUL, signal PURGEJ-IIT, and signal TABLE.WR are inputted into logic and the 
physical signal transformation circuit 14. Moreover, from logic and the physical 
signal transformation circuit 14, Signal SRCH, Signal GNFL, signal PRGJ-UT, and 
Signal CONFIG <2:0> are outputted to each physical bank of the associative 
memory array 1 2. 

[001 4] Others [ signal / which is inputted into the associative memory array 1 2 
from logic and the physical signal transformation circuit 14 / each ] f The signal RD 
generated by Signal READ and Signal WRITE, Signal WR, The signal ADDRESS 
generated by the decoding circuit 18 from ADDRESS <1 4:1 2> which is the high 
order triplet of ADDRESS <14:0> <11:0> Signal DATIN <63:0> is inputted and Signal 
HHA <11:0>, Signal HEA <11:0>, Signal HIT, and Signal FULL are outputted from 
the associative memory array 12 to the priority network 16. Signal DATOUT <63:0> 
is doubled and outputted from the associative memory array 1 2. 
[0015] Finally, according to the priority set up beforehand, a priority network 16 
adds an address high order triplet to Signal HHA <1 1:0> and Signal HEA <1 1:0> 
which are inputted from the associative memory array 12, and carries out the 
sequential output of Signal HHA <14:0> and the signal HEA <14:0>. In this example, 
the priority of the physical bank 0 of the associative memory array 12 is the 
highest, priority becomes low one by one below, and the priority of the physical 
bank 7 considers as the lowest thing. Signal HIT and Signal FULL are doubled and 
outputted from the priority network 1 6. 

[0016] In this invention, a physical bank is each block when dividing the associative 
memory array 12 into two or more blocks physically. On the other hand, a logic 
bank is what assigned the room of a physical bank logically, two or more physical 
banks can be connected if needed, and this can also be used as one room. The 
room of a logic bank can be used by the concept of this logic bank, without being 
conscious of the room of each physical bank. 

[001 7] For example, as shown in drawing 2 , the physical bank 0 is set as binary 
CAM of A bit length. Like the following binary CAM of B bit length, and the physical 
bank 2 for the physical bank 1 Binary CAM of C bit length, The ternary CAM of B 
bit length and the physical bank 5 are set up for the ternary CAM of A bit length, 
and the physical bank 4, and binary CAM of A bit length and the physical bank 7 
are set [ the physical bank 3 ] up for the ternary CAM of C bit length, and the 
physical bank 6 as ternary CAM of B bit length. 

[0018] And as shown in drawing 3 , binary CAM of A bit length which connected 
the physical banks 0 and 6 with the logic bank 0 is assigned, and the ternary CAM 
of binary CAM of binary CAM of the B bit length of the physical banks 1-3 and C 
bit length and A bit length is assigned like the following to the logic banks 1-3, 
respectively. Moreover, the ternary CAM of the B bit length who connected the 
physical banks 4 and 7 with the logic bank 4 is assigned, and the ternary CAM of C 
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-[0026] Then, drawing 8 is the conceptual diagram showing the signal connected to 
a physical bank of one example. This drawing expresses the physical bank of the 
associative memory array 12 of CAM10 shown in drawing 1 , and each signal of 
CONFIG <2:0>, SRCH, GNFL, PRGJHIT, WRITE, READ, DATIN <63:0>, ADDRESS 
<1 1:0> f HHA <1 1 :0>, HEA <1 1:0>, HIT, FULL, and DATOUT <63:0> is connected to 
a physical bank. 

[0027] First, CONFIG <2:0> is a signal for setting up the configuration of a physical 
bank of the associative memory array 12. using it as using a physical bank as 
binary CAM, or ternary CAM in this example, as shown in the table of drawing 9 — 
making the difference in the class of that CAM, and bit length into 64,128,256 bits 
— according to that difference, the functional configuration of each physical bank 
can be specified out of six kinds with the signal of a triplet. 
[0028] Next, ADDRESS <1 1:0> is an input signal which specifies the memory 
address of this physical bank. DATIN <63:0> is entry data and the search key 
entry-of-data signal over this physical bank. DATOUT <63:0> is the output signal 
which read the entry data stored in the physical bank. 

[0029] WRITE is an input signal for writing the 64-bit signal inputted as DATIN 
<63:0> in the memory address specified by ADDRESS <11:0>. READ is an input 
signal for reading the entry data stored in the memory address of the physical bank 
specified by ADDRESS <11:0> as DATOUT <63:0>. 

[0030] SRCH is an input signal which directs retrieval initiation to this physical 
bank. HIT is an output signal showing whether a hit entry, i.e., the entry data which 
are in agreement with search key data, exists in this physical bank as a result of 
coincidence retrieval. It becomes high-level only when in the case of this example 
it is set to a low level when at least one hit entry exists in entry data, and, as for 
HIT, one does not exist [ a hit entry ]. 

[0031] HHA <1 1:0> is the output signal of the hit address (Highest Hit Address) of 
the ranking of the highest priority. When the above-mentioned HIT serves as a low 
level and a hit entry exists as HHA <1 1 :0> as a result of coincidence retrieval, the 
memory address in which the high hit entry of priority is stored most, i.e., the hit 
address of the ranking of the highest priority, is outputted. In the case of this 
example, the smallest address of the hit addresses is outputted. 
[0032] PRG_HIT is an input signal for eliminating this hit entry, when HIT serves as 
a low level and a hit entry exists in this physical bank as a result of coincidence 
retrieval. GNFL is an input signal for searching the empty address (HEA:Highest 
Empty Address) of the ranking of the highest priority in this physical bank. HEA 
<1 1:0> is outputted by inputting this GNFL. 

[0033] FULL is an output signal for meaning whether the memory address by which 
an empty entry, i.e., the effective entry data set as the object of coincidence 
retrieval, is not stored in this physical bank as a result of inputting the above- 
mentioned GNFL to this physical bank exists. In the case of this example, FULL 
serves as a low level, only when an empty entry does not exist at all, and when at 
least one empty entry exists, it becomes high-level. 

[0034] Finally, HEA <1 1:0> is the output signal of the empty address of the above- 
mentioned ranking of the highest priority. As a result of inputting GNFL, when 
FULL becomes high-level and an empty entry exists in a physical bank as HEA 
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♦ different search key data. 
[0042] Consequently, when the hit entry which is in agreement with the search key 
data of a total of 128 bit length exists in the entry data registered into these 
physical banks 1 , 3, and 4, Signal HIT serves as a low level, from the physical 
corresponding banks 1, 3, and 4, the signal HHA <11:0> which is the hit address 
with which the hit entry is registered is outputted, and these Signals HIT and 
Signals HHA <1 1:0> are inputted into a priority network 16. 

[0043] In addition, from the physical bank where a hit entry does not exist in the 
physical banks 1 , 3, and 4, and the physical banks 0, 2, 5-7 where Signal SRCH is 
not given, high level is outputted as a signal HIT as a result of coincidence 
retrieval. In a priority network 16, the signal HIT inputted from each physical bank 
determines priority, and the signal HHA <14:0> which added the number triplet of 
the physical bank which had the ranking of the highest priority in the signal HHA of 
the ranking of the highest priority <1 1:0> to the high order is outputted. for 
example, the physical bank with the ranking of the highest priority — '5' — the 
triplet added will be set to '101' if it becomes. Moreover, it doubles and Signal HIT 
is also outputted. 

[0044] In this example, priority is so high that the number of a physical bank is 
small as shown in the table of drawing 10 , for example, when a hit entry exists in 
the physical bank 1 , irrespective of the condition of the physical banks 3 and 4, 
from a priority network 16, the signal HHA of the physical bank 1 <1 1:0> is 
outputted, and HHA <14:12> is set to '001'. Moreover, Signal HIT is what took the 
AND of the signal HIT inputted from each physical banks 0-7, and if a hit entry 
exists in either of the physical banks 0-7, it will serve as a low level. 
[0045] If similarly the logic bank 1 is specified when searching the empty address, 
Signal GNFL will be given from logic and the physical signal transformation circuit 
14 only to the physical banks 1, 3, and 4 corresponding to this. If Signal GENFUL is 
inputted and retrieval of the empty address is started, as mentioned above, Signal 
GNFL will be given only to the physical banks 1, 3, and 4, and retrieval of the 
empty address will be started in these physical banks 1 , 3, and 4. 
[0046] Consequently, the signal FULL of the physical banks 1, 3, and 4 where the 
empty address exists becomes high-level, and the signal HEA < 1 1 :0> which is the 
empty address is outputted from the physical corresponding banks 1 , 3, and 4. In 
addition, from the physical bank where the empty address does not exist in the 
physical banks 1 . 3, and 4, and the physical banks 0, 2, 5-7 where Signal GNFL is 
not given, a low level is outputted as a signal FULL as a result of retrieval of the 
empty address. 

[0047] In a priority network 16, the signal FULL inputted from each physical bank 
determines priority, and the signal HEA <14:0> which added the number triplet of 
the physical bank which had the ranking of the highest priority in the signal HEA of 
the ranking of the highest priority <11:0> according to the priority shown in the 
table of drawing 10 to the high order is outputted. Moreover, it doubles and Signal 
FULL is outputted. Signal FULL is what took the OR of the signal FULL inputted 
from each physical banks 0-7, and if the empty address exists in either of the 
physical banks 0-7, it will become high-level. 

[0048] As mentioned above, since CAM10 of this invention divides the mass 
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* memory of this invention, by the concept of a logic bank, since he does not need 
to be conscious of the room of a physical bank, there is an advantage that control 

- is easy. Moreover, according to the associative memory of this invention, since 
retrieval actuation is performed only to the physical bank corresponding to a logic 
bank, the power consumption which always poses a problem can also be reduced 
by the associative memory in which all associative memory cells carry out 
simultaneous operation. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
" damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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HHA< ! 1 ' 0>, <MHEA< 1 1 : 0 >. ff^H 

it. OTFULL^sa*snrt*^ aa^'jru 

<fl2*>£**. OTDATOUT<63:0>i^ 

j^t;*M9*sn % ci**«*i||iitK:a->'C, «B^*yr 
H 1 2^eA^$n^>m^HHA< 1 1 : o>. m 
HE A< 1 1 ■ 0>KT KUA±{£3 tr? h&fl&PGX 
<f#HHA< 1 4 : 0>. fI^HEA<l 4 : 0>&« 

3ctti*r?*. «jth i 2<d^9 

(s < ft o , < > * 7 ©fieyisfe^e «><5t >*> <o t ? 

FULL i>i$t>\*X m?]$ tiX C*&. 
[0016] #WK*««>t l 2> iii. ifiR-tf 

■fc L> 7 H 1 2 fcfca^WftW^o 7 

>o * ± i*, *s«(cfi»E-'<> * y sera* si « ^ 



(3) 4*092 0 0 1 -2 36 7 90 

4 

at * nswD^^^ycAMKisaEo, «tr*iic, 

i^Bf ? hSCPM^^iJCAM, «ffiM> 
i?2?:Cb^ h«>WJCAM. 4Sa'0*3£A 
tyh&O^-tyCAM. »0^4«rBt^H 
W-^UCAM, tta">*5«:Cbf* h^z>*-^ 

y cam, MB'o^efcAt?? tm<D>ur i )CA 

10 M. «M>^7*Bt^ h«E>*-^»JCAM&Ut: 

[0018] -eur, a3*c^rj:^«:, saa^o^o 

tC. 4SB">*0. 6 4:iittl/fcA tr ? h&GVWT'y 

•c-n-en^a^<>^ i-3cDBfc'? h^wjca 

OCAM-SrSID^r^o *fc. S&a^>^4tC. 
>^4, 7«riittUA:B^9 h^>3?-^ "J C AM^ril 
♦3^*C, »a^>^5(C«ffi^<>^5CDCfc:? h^0>^ 
20 -*-iJCAM*«l«)£'r*. 

[0019] *^ooc am i o 

h<Oii\ ^^'JCAMiLTT^T^^XDCAMO 

im > y r w 1 2 <ds * < > ^ 

mcc>Pfe&»»<^CAMor>ate*i-H)r)^ 
30 [ 0 0 2 0 3 WT, 14-010 tc^rjBIWt w 
[002 1 ] *r % H4t*. S310CAM1 o 

**teflkDis^r. ^atc^r^:^ 

CC. W^>^0, 2, 6i*6 4b'y h^<^tyc 

AMiotraaEsn, fciTRfetc, »gM>?i, 3, 

44*1 2 8b'* h^-t'JCAM. ««^0^5. 

7«2 5 6 tr? h^<D^-+ y c AMtorswesnr 

40 

[ 0 0 2 2 ] C C X\ <*l>0 ^«5>«i|»*. 

ME/<>^(C<t|(/rtt>7dn^a^CONF iG<2 : 
OW-jTRJESn*, CCXE^CONF i G<2 ; 

0 m^mm - Qfism^&j&mfo 1 4 <ofymtc*> 

^^CDb^A^i*. ff^TABLE^WR^ 
^-2>CitCJ:0. CAM1 0<Mftt3^68ne$n« o 
[0023] a^c, Hm«'Cli» S&ffi^O * OKlsax 
50 >^0. 2, 6£&ttUCf#fen*6 4kr? hft. 12 
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K rr_ KCTV < 4 + y C AM. SfflJO * 1 tC^fS^O £ 
1. 3, 4«riiiSorll^l2 8^7h& 6K9 
-W*— 'J CAM, tt&'0*2£«ra'0?5. 

r. 

[0024] *<DfB£l*, ft*fLBANK< 

BBS 1 *4<^SP<C*>*SWE^aiS3ft^-7'^*C<fcr>t:^ 

feCPC, H5<0 k Ass1on (tOOSf^O) " % *nj> ass 

[ 0 0 2 5] C<B36MH&$&lT~zrA,u:\t % «#T A 
BLE_VR*^K4«:J:0, H7CC, €C0*tl£W9 
ff£*rJ:*K- <MHN<6 3 ;0>^5A^J^ 

nwcu^ir^- s^conf i g<2 : o>«hw 

* 8 iso u * * * 6 v>&?mm%&? - *■ 

rt^£S£^r*£±u:J:0. <t^LBANK<2 : 0> 

[0 02 6] K^r^i BSA «ffl;o**cittfc<5n£ 

^GAM 1 0«>iSSU*'J7 , L"f 1 20Dfta/O*6* 
r4><0 , C, WB^^^ttlt*. CONF IG<2 : 0>, 
SRCh! GN FL, PRG_H ! T. WiTE, R 
EA D, daTIN<63;0>, ADDRESS<1 
1 -. 0>, HHA< ll:0>, H E A< 1 1 * 0>, 
HIT, FULL, DATOUT<63:0>©6OT 

[ 0 0 2 7 ] * T CON F i G< 2 : 0 >\t. iiSU 

* "J 7 1 2 O £"c*!>Oft 

bT5fFS«:64, 128, 256t??t 

* Bio ©*a>&*»eT* c 

[0028] 3*. A D DR E S S< 1 1 : 0 C 
DAT ! N<6 3 : 0>li, C^tttt'O^tttt? 
DATOUT<63 r0>4*. 4»O^JCtt«Snr 
[0 02 91 WR i TE«. DAT I N<6 3 : 0>i 



(4) 4M2 0O 1 -2 367 9 0 

6 

U-C\A3n*64fc:? h«XM-«r. ADDRE S S< 
1 1 : 0>tt<fcVCJ&l£Sft*^*L>7KUXa:8ajA 
tf&tfWAAlMT?**. READ**. ADDRESS 

< i i : o>«:j:-atr*S3Esn**fE-'<>^«>y*yr 
Ki'XK4MA2tvci»*x>t y^— **datout 

[0 03 0] SRC Hi*. CO*a-f<>^iCj*l/-C«t* 
nM«ff#r«AAS**CM« H I Tii, 

frT&miStCkZu- U"<*&te 0 , t ? r x > h 'Jd* 1 

[003 1 ] HHA< 11:0 >t£. £«&Jil!te<&b y 
YT KUa (HiahesT Kit Address) OtUftfiWCJb 
HHA<1 1 ; 0><LLri*, — S^^^Sm, 15 

[0032] PRG_H I Tli, — »|MW>tt*. H i 
Ts^a-U^i^O, C^iai^o^rtict ^ hx^ 

A;«>®AAgft*6, GNFLi*. C<^SI^>^rt 
Q»SBfeJ«tt©*>^ <7KUa < HE A ; Hiqhw^ 
Bipw .Address ) &&&-rZtc&><OA/jm j 5V&Zo C 
0>GNFL£\1r?Z>CtlCJ:* y HEA<ll . 0> 

[0 03 3] FULLli. CV>®m;<>!?tc#lsXm& 

ftT^&'^^^rfc^tHAM-Cft*. FULL 
ii. *^*6^cc-t8^ X>^7^x\> HJ#£<#£L 

x> h ij tt'W U^^ftr*. 

[ 0 0 3 4] ^^CC, HE A< 11:0 >lt, gt^S 
40 ®ft!||(£<?>x>^ UA(7>tai)fi^r'^^, HE 
A<1 1 :0>il/f«. GNFL^A^^fcag^ F 
U L L^W U^^i^D . .^M^O^rttCx^^ * 
x> Mjjwwrr S^^iB^o^^xv^- 
7- <x>h ij*si«A$n-cv»*^- s e»j7Kux. rnr*> 

^. ««5feJfi^<Z>x >7> < 7 K U ^«ffl^(f *rc*> 
1^7 h" U^^til/?$n^>. 

[ 0 0 3 5 ] H^«to*ffi^<> ^ t*. tt9^(C««6 4 b' 
50 ^ 'J CAMm^^Jn^C^'D ? ^^'*<E>o 
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AMiOtTtWEl/fcB*. W46 4t7^*+- 
r-3?^^C^C2 H«>HKtMWlT t*^£3K» A 

WC J: 0 „ 1 2 8 1 ? * ^OC-C A M i t^Ttt 

[0 03 6 ] COCtfi^ fefS^'>^C-7- Kttt*. ^ 
tt±4*#fl>2K7--KK£* 0 &-?X. !28tr?h 

jW+yCAM£or^T*c£#-c*& 0 2 

[0 03 7 ] ^ltC^CAM! OtCfcl'T, fM^CO 
NF IO<2 : 0>, fi^SRCH. HfGNFU 

^■PRG H I T, (f^WR, {f^-RD, if^DAT I 

N<6 3 ; 0>. <f^ADDRESS<l 1 : 0>, it 
^HHA< 1 1 • 0>, fa^HEA< 1 1 : 0>. ff^ 20 
HIT, if-^FULL, fi^DATOUT<63 : 0> 

tt. aW^tin^ ******** 

lST£if^-C'&*o 

[0 03 8] ***\ if^SRCH, H^GNFL. (S^ 

pr g_h i en*ran - ttrare&feHB i 

4iSA^$n*fI^SEARCH, fi^OENFUL, 
f^PURGE_H i T<LI36<^^i*33SsSfe^-^^ 
^©ffl^i^lSlfR^i^CitCc*: 1 ?, if ^-L BAN 

[0 03 9] Sl^CAMl 0«C4*»r, ^f, — 

-t ij V ix^is *y ocjtf i^c*.> k 'J £ 

*C&KJ:«). WADDRESS<14 : 0>*C*S* 

$t\z&m><y?we i )-n r i'A. -r**>&. com 

trS^DAT I N<6 3 : 0>a***&*n& # 
[ 0 0 4 0 ] -ffl± Or. N»m>* 1 G> 1 2 8 fcf y h 40 
^^^^UCAMCC^U k C--ia#t*«f J >^. s 
r. «^LBANK<2 ; 0>= 0 0 1 (2ilK>* 
tU-caW^^l***'*'** 0. 1216 

^ig/o^oW 9 Street = "0 1011 coo* # 

<S#SRCH ff^GNFU «»PRC_HIT** 

[0 04 1 ] DAT i N<6 3 ; OiUS 

^-f-^^A^O, it^SEARCH£A^ 50 



4M20 0 1-236 7 90 
8 

i/c^3^^^fii, in • wsmmxmbh 

14^6, ME'OM. 3, 4tc**UtTQ*tI*tSR 
CHWAbti. cnfecoWo^l. 3, 

-at^i^f^ni, »sm> *iai2*tt?tft 

^64t' 7 hCOW**-^-**^^ 2 STANDI* 

[0 04 2] Ctl^ig^>M, 3. 4 

KgfiSttfcJ-Oh y^-^ifit?. £1+1 28^? h 

;0^1, 3. 4*6» b 9 U> MJ3#e»StlTC* • 
hT Kl**rab*«*HHA< 1 1 : Q>#tftf3 
3ft. cn&e>«#H i T*>J:tX«#HHA< l-l : 0 

[0043] #4<5, -g«*C!>tt*. ttB'O * 1 . 
3, 4^tt ? hx>h iWfTSU^C^^'O^, 

JEb. g«*«lfi<^^HHA<l 1 " 0 
«HHA<14 : 0>tHttt&, flUt** 

7 hn o i ' 4ft*. tfc^trWH i T ^> 

[0044] 44ttftMt?tiC.' d 1 OCC-^CC^'rch 5 tc, 

m& < > cr>a^^ $ *< *z xmfifctibfi* < . W^- i* 

^9ffi/<> 1 tC t ^ h X> h y 139 

B^<>»3 a 4®W»Ki«t>^ ^^4-y^fBSK 
1 6^61*. HfiMVl? lcC'if^HHA< 1 1 : 0>^ 
ffi^^n, HHA< 14: 1 2>ti '001* ttth. 
Sttc. «HITIt ft*©4n^O^0-7*»6AJ3 
$n^Ct^-H I T^S&iSlS^i^fe^Cr't?, ^9S^>^ 
0-7<7>^Tn^tCb ^ hx> h y^ffft^tUXu-U 

[ 0 0 4.5 ] x> ^ ^ r K Ua^^^t^ 

>o*l. 3, 4ocMo^CCC:^, sn^MII^KRB 
1 43^&fi9G N F L^^^ fen*, if ^G ENF U 

i. MitOJi^tt, •tt-'O^l, 3, 4KtfUCG>* 
it^GNF LW*6n. cn*E>C4SIgM>i7 l, 3, 
4 1£ * X X > ^ ^ T K U AO^aSsMHIft $ tl h+ 
[0046] 4z<rM^ x>^7? 4 r K i^^^fiEr* 
|9£;<>M. 3, 4CWI*FULL^Wl'^ft 
0. «6t4ftS^>>» l, 3, 43^6, x>^^T 
Kb^r'*>^>ff^HEA< 1 1 : 0>*i(B*S*l*. ft? 
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>?. 4$J:Z>\ f»#G N F L ty^A. hf\X t * t *WE<' < > 
*0. 2, 5-7*&tt. ff^F ULLil/tu-U-< 

[0 04 7] rf*>4*VT <W&\ 6*Ci** #*<E4fciai 

<Ofi#HEA< 1 1 : 0>£SflKy»fitet#^c«S>< 
>?0*#3 ^ * * *±i4Kf^WdM-H E A< 1 
4 : 0>*IH3>*'*« dtHttff^FULLfett 
A<?ft&o MFULLi*. *0*-7*> 

[ 0 0 4 8] KX±<OJ: 1>IC. -fcJfflCDCAM 1 K 

??tc&&u. cn%<D®m><^ ox 

[0 04 9] fcfc, ■inM'Cli. iS^^yrb^ ! 2 
f^hS«r6 4, 12 8, 25 6tf? h<D3£!B<tUfc 

[ 0 0 5 0 ] ±S*fc«"CM:. 

fc. ^><> ox* 

[005 1 3 $*>^ ixstmaxn*. aa^'jru 
^12, a» • «Bae^S5«H» 1 4 . 

BBS 1 6. rx-f 1 6<0JUM«fRtiBBH<r|B9or 

±aw^tt*^**B»t>**tf*<sr 

[ 0 0 5 2] *WH«E>«tt^ * U li. U-*&K.KX±.V>£ 



» 4M2 0 0 1-2367 9 0 

10 

[0053] 

ct&x&* mf^mtt*ffimfflB***)<o&&&\ 
[@iao«awj:^] 

[^5] < > ^ <t <> ^ i cMKHff « 

[ O 6 ] &^S-> <> ^ <t &<BA' <> ^ <t QMUM* 
[B7] H8to-3r-^t«^l N<6 3 : 0>©» 

40 [B9] fi^CONF I G<2 : 0 

[Bill »««^<>^&S«9»<>^i«>*lttfflff 
[B 1 2 ] ( a > feJ:^ ( b > ii. f&Xmtfly * »J 

so m>mf$>mmx?*>z>o 
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